INTRODUCTION
============

Recently, femur neck fractures are increasing in incidence due to the increase of elderly population[@B1][@B2]. Displaced femur neck fractures require an operative treatment. In most of older patients, displaced femur neck fractures were accompanied by complications such as cardiovascular or cerebrovascular diseases, respiratory diseases, which, as a result, caused their high mortality rate and morbidity rate[@B3]. There is a controversy about the operative timing for these patients[@B4][@B5]. It is known that an early operation can reduce the incidence of some complications such as pneumonia, decubitus ulcer, deep vein thrombosis (DVT) and pulmonary thromboembolism caused by the prolonged bed immobilization[@B6][@B7]. Recently, considerable numbers of older patients are taking antiplatelet agents to treat or prevent cardiovascular or cerebrovascular diseases[@B8][@B9][@B10]. Unfortunately, however, operation of these older patients in most cases should be delayed for the risk of excessive bleeding and prohibition of spinal anesthesia[@B11][@B12]. We divided the patients with displaced femur neck fractures who were taking antiplatelet agents into two groups: those who had a delayed operation after the withdrawal of antiplatelet agents and those who had a relatively early operation within 24 hours without the withdrawal of antiplatelet agents. We intended to compare the changes of the hemoglobin level, transfusion requirement and complications between these two groups.

MATERIALS AND METHODS
=====================

We selected 43 patients among those with displaced femur neck fractures caused by low-energy trauma such as trivial from a fall who were taking antiplatelet agents and were treated by bipolar hemiarthroplasty within the period between May 2009 and April 2012 were retrospectively analyzed by using medical records. We excluded patients who received a preoperative or intraoperative transfusion or had other combined extremity fracture (distal radius or proximal humerus fracture), extraarticular fracture, minimal displaced fracture, pathologic fracture, periprosthetic fracture, coagulopathy and lesser than 60 years old. All of them were taking antiplatelet agents such as clopidogrel (Plavix®; Bristol-Myers Squibb, New York, NY, USA), triflusal (Disgren; Myungin, Seoul, Korea), cilostazol (Pletal®; Otsuka, Tokyo, Japan) for the prevention and treatment of cardiovascular or cerebrovascular diseases. We explained advantages and disadvantages of the early operation as well as delayed operation to patient and their family members and got their informed consent before the performance of the operation. We divided the group based on the decision and consent given by the patients and their family. Group I patients got a delayed operation with an average of 5.7 days (5-8 days) after the withdrawal of antiplatelet agents and group II patients received an early operation within 24 hours after hospitalization without the withdrawal of antiplatelet agent. We checked the physical status of patients in accordance with American Society of Anesthesiologists Classification[@B13]. As a result, we found that group I included 11 patients with class 2 and 10 patient class 3, and group II included 10 patients with class 2, 12 patients with class 3. There were 5 males and 16 females in group I whose average age was 72.9±6.5 years old (65-91 years). Group II included 8 males and 14 females whose average age of 73.1±7.7 years old (62-88 years). Patients taking one antiplatelet agent were 17 in group I and 16 in group II. Patients taking two antiplatelet agents were 4 in group I and 6 in group II. There were no statistical differences in the aspect of demographic data including comorbidities between these two groups ([Table 1](#T1){ref-type="table"}).

Seven patients underwent surgery under general anesthesia and 14 patients underwent surgery under spinal anesthesia in group I. All 22 patients in group II got surgery under general anesthesia. All operations were performed by a single experienced surgeon by using the posterolateral approach on the lateral position. Cemented stem (MS-30; Zimmer, Winterthur, Switzerland) was used for 8 patients in both groups and cementless stem (Zimmer) was used for 13 patients in group I and 14 patients in group II, depending on the proximal femoral morphology. Data related to the surgery is shown in [Table 2](#T2){ref-type="table"}.

We checked the level of preoperative and postoperative hemoglobin level, postoperative transfusion volume and complications between two groups. The preoperative hemoglobin level was based on the value checked one day before surgery in group I and first at the emergency room in group II and the postoperative one was based on the value checked 24 hours after the operation.

Postoperatively, we used intermittent pneumatic compression device for the prevention of DVT but didn\'t used any kinds of chemical prophylactic agents, also encouraged active mobilization of lower extremities and walking if the pain is tolerable.

The Student\'s *t*-test and chi-square test were used for statistical analysis using SPSS program ver 21 (SPSS Inc.,Chicago, IL, USA).

RESULTS
=======

Clinical outcomes were summarized in [Table 3](#T3){ref-type="table"}. Mean value of preoperative hemoglobin was 11.5±1.0, 11.6± 1.1 g/dL in the group I and II (*P*=0.60). The mean value of postoperative hemoglobin was 10.0±1.0 g/dL in group I, 9.6±1.0 g/dL in group II (*P*=0.09). Postoperative decrement of hemoglobin level was 1.4±0.4 g/dL in group I, 2.1±0.5 g/dL in group II (*P*\<0.0001). In other words it was confirmed that early operation for the patient who was taking an antiplatelet agent was related with statistically significant postoperative blood loss. However, patients who received a blood transfusion were 11 in group I and 13 in group II (*P*=0.66). Total number of blood transfusion was 13 pints in group I and 18 pints in group II (*P*=0.23) and average transfusion volume per patient was 1.2 pints in group I and 1.4 pints in group II. There was no statistical significant in the number of transfused patients and number of transfused blood bag.

We also performed subgroup analysis. In cemented stem group, mean value of preoperative hemoglobin was 11.0±0.8, 11.3±1.4 g/dL in the group I and II (*P*=0.58). The mean value of postoperative hemoglobin was 9.6± 0.7 g/dL in group I, 9.3±1.1 g/dL in group II (*P*=0.62). Postoperative decrement of hemoglobin level was 1.4± 0.2 g/dL in group I, 2.0±0.5 g/dL in group II (*P*=0.02). In cementless group, mean value of preoperative hemoglobin was 11.8±0.9, 11.9±0.9 g/dL in the group I and II (*P*=0.88). The mean value of postoperative hemoglobin was 10.3±1.0 g/dL in group I, 9.7±0.9 g/dL in group II (*P*=0.07). Postoperative decrement of hemoglobin level was 1.4±0.5 g/dL in group I, 2.0±0.5 g/dL in group II (*P*=0.003). In both cemented and cementless stem group analysis, early surgery was also related statistically significant postoperative blood loss.

Pneumonia occurred in one patient in each group, but all 2 patients were treated successfully with parenteral antibiotics. Minor complications such as pressure sore and diaper rash related with delayed surgery and preoperative immobilization was more frequent in group I who underwent late surgery. We found no excessive blood loss requiring massive transfusion, formation of hematoma requiring revision surgery, infection associated with hematoma in both groups.

DISCUSSION
==========

As the elderly population is increasing gradually all over the world, it is estimated that 7 million patients with hip fracture will occur in a year in 2050[@B2][@B14][@B15]. Most elderly patients with hip fracture also suffered more than one underlying medical disease, and their mortality within 1 year after the hip fracture was about 14-37.1%[@B8][@B16][@B17][@B18]. Shiga et al.[@B17] stated that the mortality rate at 1 month and 12 months of patients having the operation more than 48 hours after the fracture increased 41% and 32%, respectively, compared to those having the early operation within 48 hours after the fracture accident. Moreover, Orosz et al.[@B7] said that the early operation decreased the mortality rate, pneumonia, bedsores. In addition, lots of authors recommended early operation if the physical status of patients were optimized for the operation because the delayed operation increased the mortality and morbidity of elderly patients with hip fracture[@B6][@B17][@B19][@B20][@B21]. However, one of the factors that delay the operation for these patients is antiplatelet agents. When these elderly patients are taking antiplatelet agents, there are many cases in which the operation is delayed because there is a risk of excessive bleeding and prohibition for spinal anesthesia[@B11][@B12]. By now, there has not been a consensus on the proper timing of operation for the elderly patients with hip fractures who are taking antiplatelet agents[@B4][@B5].

There are antiplatelet agents that elderly patients are taking as follows: clopidogrel, cilostazol, triflusal. Since US Food and Drug Administration approved clopidogrel as an antiplatelet agent in 1997, it has been in use for the prevention and treatment of ischemic stroke, myocardial infarction, or acute coronary artery syndrome[@B8][@B9][@B10][@B22]. It is known that its half-life is 8 hours, and the function of platelet is recovered 5 to 7 days later when new platelet will be generated[@B23]. Cilostazol and triflusal have also similar antiaggregant effect on platelet. Thus, it is recommended to stop taking these agents for about 5 days before the surgery[@B24].

When performing the early operation for elderly patients with hip fracture who are taking antiplatelet agents, there may be complications arising out of the increase of bleeding and transfusion. On the other hand, when having the delayed operation 5 to 10 days later after the withdrawal of antiplatelet agents, there may be also complications caused by the prolonged bed rest[@B25][@B26], [@B27]. According to Chechik et al.[@B28] they compared the results of the early operation without the withdrawal of clopidogrel with those of the delayed operation performed 5 days later after the withdrawal of clopidogrel. There was no significant difference between these two operations except that the period of hospitalization is longer in the delayed operation than in the early operation. Johansen et al.[@B26] reported that there were a significant increase of complications such as DVT and pulmonary thromboembolism when performing a delayed operation 7.3 days later on average after the withdrawal of clopidogrel. As the delayed operation caused the increase of complications, many authors[@B26][@B27][@B28][@B29] recommended the early operation even for elderly patients who are taking antiplatelet agents. They also argued that the possibility of complications such as the formation of a hematoma related to bleeding, infection, excessive bleeding, or high mortality rate which arose out of the early operation for the elderly patients who were taking antiplatelet agents was rather relatively smaller than those of the delayed operation until the function of platelet would be recovered[@B4][@B5][@B26][@B27][@B28][@B29].

We are making efforts to perform an early operation within 24 hours after the hip fracture, even for patients who are taking antiplatelet agents. Before the operation, we made efforts to identify the overall medical status of patients and to correct any correctable abnormality. For the medical status that cannot be corrected, we had a consultation with the anesthesiologist and then gave the explanation to the patients sufficiently before the operation. An experienced surgeon performed the bipolar hemiarthroplasty, which made it possible to reduce the duration time of operation, intraoperative blood loss and potential chance of infection.

We found that early operation for the patient who took an antiplatelet agent was related with statistically significant postoperative blood loss regardless of selected stem type. The effect of anesthesia like spinal anesthesia can decrease the intra operative bleeding in group I (14 out of 21) and more number of hypertensive patients in group II (19 out of 22) can be reason for more blood loss in this group. But there was no need of revision surgery in early surgery group, of massive transfusion related postoperative bleeding. On the contrary, minor complications such as pressure sore and diaper rash related with delayed surgery and preoperative immobilization was more frequent in group I underwent late surgery. There was no patient who died within postoperative 3 months.

CONCLUSION
==========

Although continuous taking of antiplatelet agents in displaced femur neck fracture is associated with an increased risk of postoperative bleeding, but taking an antiplatelet agent itself is not a contraindication of early surgery.

The limitation of this study was that it used small number of patients and was based on the results of operations by a single surgeon in one medical center. We think that these limitations can be covered by future research over multicenter study.

###### Basic Preoperative Characteristics of the Patients
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Values are presented as mean±standard deviation or number only.

Group I: included 21 patients who discontinued antiplatelet agents and had delayed operations, group II: included 22 patients who had had early operations, ASA: American Society of Anesthesiologists.

###### Data Related Surgery
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Values are presented as number only or mean±standard deviation.

Group I: included 21 patients who discontinued antiplatelet agents and had delayed operations, group II: included 22 patients who had had early operations.

###### Clinical Outcomes
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Values are presented as mean±standard deviation or number only.

Group I: included 21 patients who discontinued antiplatelet agents and had delayed operations, group II: included 22 patients who had had early operations, Hb: hemoglobin.
